a significant number of S. aureus strains from patients with TSS possess one or more common bacteriophage and that these phage can be transferred to another strain to yield a newly lysogenized bacterium. Another concept, namely that plasmids per se may be involved in TSS-associated strains, has been dimninished by Kreiswirth et al. (19) , who demonstrated a lack of association of plasmids with previously described toxin (or toxins) associated with TSS.
The question of whether or not lysogenic bacteriophage in TSS-associated strains of S. aureus are responsible for the production of pyrogenic exotoxin C/ enterotoxin F, or perhaps a toxin or toxins not yet described, is unanswered. Blair and Carr (14) have already demonstrated that bacteriophage from an othemolysin-producing S. aureus strain could lysogenize another strain of S. aureus and that this was accompanied by a new capacity to produce ot-hemolysin. Further experiments should show whether or not lysogenization of certain S. aureus strains with particular bacteriophage capable of inducing toxin formation plays the crucial role in initiating the pathological events that lead to toxic shock syndrome. All individuals are exposed to radiofrequency or microwave energies to variable degrees. Studies by several investigators have raised the possibility that the immunocompetent cells of humans are particularly susceptible to microwaves (1) . These studies were admitted by at least some of the authors to be poorly reproducible and nonquantitative. Nonetheless, they are frequently cited, and they have provided the limited data available, on exposure of human leukocytes, for use by the individuals and agencies that develop environmental health standards (2) . Many animal systems have been studied, but the species, microwave power intensities, environmental conditions, and other factors have been so varied that extrapolation to humans would be exceedingly difficult, even if appropriate (3, 4) .
The studies reported here provide data on exposure of human leukocytes to microwave energies relevant to current public safety recommendations. Exposure to microwaves at specific absorption rates up to 4 mW/ml resulted in no detectable effects on viability or on unstimulated or stimulated DNA, RNA, total protein, or interferon synthesis by human mononuclear leukocytes. In contrast to the studies cited above, the results were highly reproducible and provided no evidence that current safety standard recommendations are inappropriate.
Human mononuclear leukocytes were exposed in a waveguide system (5) to 2450-MHz (continuous-wave) microwaves for 2 hours at specific absorption rates (SAR's) of 0.5 to 4 mW/ml and were subsequently incubated in a humidified CO2 incubator at 37°C. The safety standard limit proposed by Committee C-95.4 of the American National Standards Institute is 0.4 mW/g, which is equivalent in these cultures of 0.4 mW/ml. This' standard incorporates approximately a tenfold safety factor relative to the basal metabolic rate for humans (3.5 mW/g). In addition to leukocyte cultures enclosed within waveguides for exposure or sham-exposure, we included control cultures located in the same incubator but external to the waveguides. No attempt was made to counteract microwave-induced heating of the leukocyte cultures since we wished to observe any potential microwave-induced effects, thermal or otherwise. Exposure of the leukocytes at an SAR of 4 mW/ml produced no significant changes in cell viability for up to 1 week after exposure (Table 1) ; results were similar with exposures at lower SAR's.
Unstirnulated and mitogen-stimulated DNA, RNA, and total protein synthesis was examined after exposure of the mononuclear leukocytes to microwaves at SAR's of 4 mW/ml or less. There were no significant differences between microwave-exposed (4 mW/ml), sham-exposed, and control leukocytes in unstimulated nucleotide or protein synthesis, or in responses of the leukocytes to an optimal concentration of mitogen ( Fig.  1) . Similar results were obtained with suboptimal concentrations of mitogen and lower SAR's (0.5 and 1.0 mW/ml) for the microwave-exposed cultures (data not shown). Microscopic inspection of Wright-Giemsa-stained cytospin preparations (6) did not reveal any discrepancies between morphologic lymphocyte blastogenesis (used in some of the studies cited earlier) and determinations based on incorporation of the radiolabeled precursors.
SCIENCE, VOL. 220 In addition to total protein synthesis, we measured spontaneous production of interferon (none detected in any cultures) and production of influenza virusinduced a-interferon and phytohemagglutinin (PHA)-induced y-interferon at 1 and 3 days after induction (7 (6) , and display simultahannel blockers, neous action potentials and contractions ly of membrane after electrical stinmulation (5) .
The apparatus for intracellular perfusion and voltage clamp was similar to from rat cardiac that described by Kostyuk et al. (4) . A ying a modifica-pore 2 to 4 p.m narrower than the width Itage clamp tech-of the cell to be studied was bored red INa in single through the 4-to 6-p.m wall of the Vhuman heart tis-shaped plastic tube. Pore resistance was 100 to 200 kilohms and accounted for most of the system series resistance. Series resistance compensation was achieved by conventional means (4).
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o 100 mV The cell and tube were viewed through the glass bottom of a l-ml bath with a modified, inverted microscope at x 100 to x800 magnification. After the pore was positioned near one end of the cell, a small negative hydrostatic pressure of 5 to 10 mmHg was applied to the interior of the tube to attract the cell to the pore. An increase in negative pressure resulted in the aspiration of 80 to 90 percent of the cell into the lumen of the tube, and a series of suction pulses (about 400 mmHg, 1 second) sheared off the intraluminal cell segment.
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